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Abstract In this study, we compare and analyze the attributes of the software development cost
model according to the shape parameters change of the Type-2 Gumbel lifetime distribution
using the NHPP model. In order to analyze the software failure phenomena, the parametric
estimation is applied to the maximum likelihood estimation method, and the nonlinear
equations are calculated using the bisection method. As a result, when the attributes of the
cost curves according to the change of shape parameters are compared, it is found that the
larger the number of shape parameters, the lower the software development cost and the
faster the release time. Through this study, it is expected that it will be helpful for the
software developers to search for the development cost according to the software shape
parameters change, and also to provide the necessary information for the attributes of the
software development cost.

Key Words : Laplace trend test, Life distribution, NHPP, Shape parameter, Software reliability
cost model, Type-2 Gumbel distribution.
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Table 1. Software Failure Time Data[12]

Failure Failure time Failure time
number (hours) (hours) x 10~ 2
1 9 0.09
2 21 0.21
3 32 0.32
4 36 0.36
5 43 0.43
6 45 0.45
7 50 0.50
8 58 0.58
9 63 0.63
10 70 0.70
11 71 0.71
12 77 0.77
13 78 0.78
14 87 0.87
15 91 0.91
16 92 0.92
17 95 0.95
18 98 0.98
19 104 1.04
20 105 1.05
21 116 1.16
22 149 1.49
23 156 1.56
24 247 2.47
25 249 2.49
26 250 2.50
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27 337 3.37
28 384 3.84
29 396 3.96
30 405 4.05
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Table 2. Parameter estimation value according
to the shape parameter change

Shape parameter MLE
a=1 9=135.876 | b=7.247x10"*
a=2 6=30.277 | b=1.507x10""
a=3 0=30.001 | b=1.885x10 >
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